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SYNTHETIC COMMUNICATIONS, 2 2 ( 2 ) ,  2 0 9 - 2 1 7  ( 1 9 9 2 )  

THE REACTION OF AMIDOXIMES WITH CHLOROACETYL CHLORIDE 

''1 a a Hikmet Agirbag: , Dogan Suniengenb, Yaqar  Dur i i s t  a n d  

Nedime D U r i i s  t" 

K a r a d e n i z  T e c h n i c a l  U n i v e r s i t y ,  D e p a r t m e n t  o f  
C l i e m i s  t r y a ,  T r a b z o n ,  T u r k e y  
Uludaf i  U n i v e r s i t y ,  D e p a r t m e n t  o f  C h e m i s t r y  , B u r s a  ,Turkey  b 

ABSTRACT: 1 , 2 , 4 - 0 x a d i a z o l e  and  1 , 2 , 4 - o x a d i a z i n e  d e r i v a t i v e s  
were o b t a i n e d  f rom t h e  r e a c t i o n  o f  amidox imes  w i t h  
c h l o r o a c e t y l  c h l o r i d e .  The  t r e a t m e n t  o f  3 . 4 - d i s u b s -  

t i t u t e d  -A2- dihydro-l,2,4-oxadiazine-5-ones w i t h  P2S5 
g a v e  ~ ~ ~ ~ e ~ p o n d i n g  5 - t l i i o n e s .  

Five-membered h e t e r o c y c l i c  compounds h a v e  b e e n  
s y n t h e s i z e d  f rom t h e  r e a c t i o n  o f  a m i d o x i m e s  w i t h  

a n d  
c h l o r o c a r b o n y l s u l f e n y l c h l o r i d e  (CCSC)7 . ' T h e r e f o r e : ,  o u r  
a t t e n t i o n  h a s  b e e n  d i r e c t e d  t o  a r e a c t i o n  o f  a m i d o x i m e s  

w i t h  c h l o r o a c e  t y l c h l o r i d e  f o r  t h e  s y n t h e s e s  o f  s i x -  
membered h e t e r o c y c l i c  compounds .  The r e s u l t s  a n d  
p o s s i b l e  mechan i sms  a r e  d i s c u s s e d  be low . 

a l k y l c l ~ l o r o f o r m a t e s 1 - 3 ,  a l d e h y d e s  4 , t h i o p h o s g e n e 5  ' 

The r e a c t i o n  o f  benzamidox ime  w i t h  c h l o r o a c e t y l  

c h l o r i d e  g a v e  3-phenyl-1,2,4-oxadiazole-S-yl-methyl-0- 

209 
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210 AGIRBAS ET A L .  

Scheme 1 

benzamidoxime v i a  t h e  3-phenyl-1,2,4-oxadiazole-5-yl- 
methyl  c h l o r i d e  which was a l s o  i s o l a t e d  from t h i s  r eac -  
t i o n .  The mechanism O F  t h e  r e a c t i o n  p r o b a b l y  f o l l o w s  
the scheme 1. 
I tere .  hydroxy l  oxygen o f  t h e  t a u t o m e r i c  s t a t e  of ben- 

zamidoxime a t t a c k s  c a r b o n y l  ca rbon  o f  c h l o r o a c e t y l c h l o -  

r i d e  and Eorms i n t e r m e d i a t e  (1 ) .  T h i s  c a n  l o s e  w a t e r  t o  
g i v e  compound ( 2 ) .  Then ,  t h e  r e a c t i o n  of  compound (2) 
wi th  benzarnidoxime g i v e s  Compound (3)- 

I n  c o n t r a s t ,  t h e  r e a c t i o n  oE acc tamidoxime w i t h  

c h l o r o a c e t y l c h l o r i d c  gave  3-me(:hyl-41r-1,2,4-oxadiazine- 
5(611)-one ( 7 )  a l o n g  w i t h  3-methyl-l,2,4-oxadiazole-5-yl- 
methyl-0-acetamidoxime ( 6 )  whic& s h o u l d  be formed v i a  
t h e  3-methyl-l,2.4-oxadiazole-5-~l-rnetliyl c h l o r i d e  ( 5 ) .  
The r e a c t i o n  may proceed  a s  b e l o w .  (Scheme 2 )  
I ie re ,  n i t r o g e n  atom of  -NI12 g roup  oE acetamidoxirne 
a t  t a c k s  c a r b o n y l  ca rbon  o f  c h l o r o a c e  t y l c h l o r i d e  and 
Rives  i n t e r m e d i a t e  (4). E l i m i n a t i o n  oE hydrogen  
c h l o r i d e  and wa te r  from the i n t e r m e d i a t e  ( 4 )  g i v e s  
compound ( 5 )  and compound ( 7 ) .  Then ,  t h e  r e a c t i o n  of  
compound ( 5 )  w i t h  acetarnidoxime Eorms compound ( 6 ) .  
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AMIDOXIMES AND CHLOROACETYL CHLORIDE 211 

Scheme 2 

The reaction ol: N-methylbenzamidoxime and N- 
phenylbenzamidoxime with chloroace tylchloride in the 
presence o f  a hydrogen chloride acceptor gave only 3- 
phenyl-4-methyl -A2- dihydro-l,2,4-oxadiazine-5-one (8a) 
and 3,4-diphenyl -A2-diliydro-1,2,4-oxadiazine-5-one (8b) 
respectively, but did not give 3-phenyl-4-methyl. -A2-. 
dihydro-1 ,2,4-oxadiazine-G-one (9a) or 3.4-diphenyl -b2- 

dihydro-1,2,4-oxadiazine-G-one (9b) (Scheme 3). 

R 
1 C ICH2COC I 
C= NO1 I 
I E t 3 N  
P 
F;' rl A 

\ 
I 

R-N 
\ r ?  

\O 
CH2- C 

a : Ph Me 
b ; Ph Ph 

S c h e m e  3 
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2 12 AGIRBAS ET AL. 

T h i s  i m p l i e s  t h a t  the n u c l e o p h i l i c  a t t a c k  o n  c a r b o n y l  
c a r b o n  by n i t r o g e n  a t o m  of  - N I I R ’  g r o u p  was d o m i n a n t  i n  
t h e  r e a c t i o n .  

Compound ( 8 a )  was a l s o  o b t a i n e d  f rom t h e  r e a c t i o n  
of  N-methylbenzamidoxime w i t h  e t h y l c h l o r o a c e t a t e  (Scheme 4 

Ph Ph Ph 
HCI I * I  ClCH2COZE1 I 

C c N O H  - C a NOCHzCOOK -----c C - N O W 2  COOH 
I KOH,EIOH I H20 I 
AH 
I 
Me 

NH 
I 
Me 

NH 
I 

Me 1-H20 

Ph 
\ 
;--*\ 

/O ‘c -cHz 

Me -N 

4 
0 

( 8  a 1  

Scheme 4 

The t r e a t m e n t  of  compounds (Oa) and  ( 8 b )  w i t h  P2S5 

g a v e  3-phenyI -4 -mc t l iy l  -42- d i h y d t o - 1  , 2 , 4 - o x a d i a z i n e - 5 -  

t h i o n e  ( 1 0 a )  and  3 , 4 - d i p l i e n y l  - A 2 - d i h y d r o - l ,  2 . 4 - o x a d i -  

a z i n e - 5 - t i i i o n e  ( l o b )  (Scheme 5 ) .  

5 55 ------+ 
Xylene 

R R’ 

a ; Ph Me 

b j Ph Ph 

Scheme 5 
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AMIDOXIMES AND CHLOROACETYL CHLORIDE 21 3 

EXPERIMENTAL 

1 I R  s p e c t r a :  P e r k i n - E l m e r  Model 1 7 7 . -  11-NMR s p e c t -  
r a :  Bruke r  S p e c t r o s p i n  ( 2 0 0  PlHz). M i c r o a n a l y s e s  o f  t h e  
compounds were p e r f o r m e d  a t  A n a l y t i s c l i e  L a b o r a t o r i e n  
( E l b a c h )  , Germany. 

3 - PI1 e 11 y 1 - I , 2  , 4  - o xad i a z o 1 e - 5 - y 1 -me I: h y 1 c h l o r i d e  
( 2 ) .  A s o l u t i o n  o f  c h l o r o a c e t y l c h l o r i d e  ( 0 . 8 1 3  8 ,  7 . 2  
mmol) i n  benzene  (LO mol)  was added  d r o p w i s e  t o  a 

s o l u t i o n  o f  benzamidoxime (2.448 g, 18 mmol) i n  benzene  
(100 m l ) .  An i m m e d i a t e  p r e c i p i t a t i o n  was o b s e r v e d .  
ReaCtJ , i , i  mixLure was r e f l u x e d  f o r  5 h .  After c o o l i n g ,  
t h e  w h i t e  p r e c i p i t a t e  (benzamidox ime  h y d r o c h l o r i d e )  was 
f i l t e r e d  o f f .  S o l v e n t  was e v a p o r a t e d  u n d e r  r e d u c e d  
p r e s s u r e  a t  4OoC. R e s i d u e  was e x t r a c t e d  w i t h  h o t  l i g h t -  
p e t r o l e u m  ( S O - 7 O 0 C )  (3x100  m l ) .  C rude  p r o d u c t  was 
r e c r y s t a l l i z e d  from l i g h L - p e t r o l e u m  ( SO-7O0C)  t o  g i v e  
compound ( 2 )  ( 1 . 8 5  g, 52 X); m.p.39-40°C; - 1 R  (KBr ) :  
1598  cm-I (C=N) ; - 11-NMR(CDCL3) : d 4 . 7 2  (S , 2H, CI12C1), 
7 .50 ( m , 3  a r o m a t i c  I ! )  and  8.10 (m, 2 a r o m a t i c  11). 

1 

Cg1i7N20C1(194.6) C a l c d .  C 5 5 . 5 4  I 1  3 . 6 2  N 14 .39  
Found C 5 5 . 4 7  11 3 . 6 7  N 1 4 . 6 3  

3-Phenyl-1,2,4-oxadiazole-S-yl-methyl-0- 
benzamidoxime ( 3 ) .  A f t e r  t h e  e x t r a c t i o n  of t h e  compound 
( 2 )  f rom t h e  above  r e a c t i o n  m i x t u r e ,  t h e  r e m a i n i n g  
r e s i d u e  was e x t r a c t e d  w i t h  warm e t h e r ( 3 x 1 0 0  m l ) .  Crude  
p r o d u c t  was r e c r y s t a l l i z e d  from e t h e r - l i g h t  p e t r o l e u m  
(50-70°C) (1:2) t o  g i v e  compound ( 3 )  ( 0 . 2 1  g 4 % ) ;  m.p. 
96-97°C;1-IR(K13r): 3400 ,  3300 and-  3200 (NII ) ,  1625 cm-l 
(C=N);  - I t -NPIR (CDC13):.6 4 . 9 0  ( s ,  b r o a d ,  Z f i ,  N l f 2 ) ,  5 .54 
( s .  2H,-CH20), 7 . 7 0  (m, 8 a r o m a t i c  11) and 8.06 (m, 2 
a r o m a t i c  1 1 ) .  

C9H8N202(294.3) C a l c d .  C 65 .30  I 1  4 . 7 6  N 19 .04  
Bound C 6 5 . 3 1  11 4 . 0 8  N 1 8 . 9 1  
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214 AGIRBAS ET A L .  

3-~iethyl-1,2,4-oxadiazole-5-yl-methyl-0-aceta- 
midoxime ( 6 ) .  A s o l u t i o n  o f  c h l o r o a c e t y l c h l o r i d e  ( 1 . 7 5  
g ,  1 5 . 5  mmol) i n  c h l o r o C o r m  ( 2 0  m l ) '  was a d d e d  d r o p w i s e  

t o  a s o l u t i o n  o r  ace t a rn idox ime  (3 .0  g ,  40 m m o l )  i n  w a r m  
c h l o r o f o r m  ( 3 0 0  m l ) .  An i m m e d i a t e  p r e c i p i t a t i o n  was 
o b s e r v e d .  R e a c t i o n  m i x t u r e  was r e f l u x e d  f o r  6 h .  
P r e c i p i t a t e  ( a c e t a m i d o x i m e  h y d r o c h l o r i d e )  was f i l t e r e d  
o f f  and s o l v e n t  was e v a p o r a t e d  u n d e r  r e d u c e d  p r e s s u r e  
a t  room t e m p e r a t u r e .  Remain ing  o i l y  p r o d u c t  was 

e x t r a c t e d  w i t h  l i g h t  p e t r o l e u m  (50 -70°C)  ( 3 x 1 0 0  m l ) .  
Crude  p r o d u c t  was r e c r y s t a l l i z e d  f rom l i g h t  p e t r o l e u m  

(50-7OoC) t o  g i v e  compound ( 6 )  ( 0 . 2 0  g ,  4 % ) ;  m.p.59- 
60°C;-IR(KUr):  3 4 2 0 ,  3320 a n d  3200 (Nl l z ) ,  lG50 and  1585 
cm- l (C=N) ;  - l I f - N M R  (CDC13):61.82 ( s ,  311, CI13), 2 . 4 0  ( s .  

3H, CIt3),  4 . 6 2  ( s ,  b r o a d ,  211, NIi2), 5 . 1 2  ( s ,  Z11.NC1120) .  

C61110N402(170.1) C a l c d .  C 4 2 . 3 5  I1 5.88 N 32.94 
Found C 42 .51  I 1  5 . 8 5  N 3 2 . 7 8  

3-Methyl-4lI-l,2,4-oxadiazine-5(6H)-one ( 7 ) .  A f t e r  

t h e  e x t r a c t i o n  o f  t h e  compound ( 6 )  f rom t h e  a b o v e  
r e a c t i o n  m i x t u r e  t h e  r e m a i n i n g  r e s i d u e  was e x t r a c t e d  
w i t h  warm e t h e r  ( 3 x 1 0 0  ml)'. C r u d e  p r o d u c t  was 
r e c r y s t a l l i z e d  from e t h e r - l i g h t  p e t r o l e u m  ( 5O-7O0C) 

( 1 : 2 )  t o  g i v e  compound ( 7 )  ( 0 . 3 8  g ,  8 % ) ;  m.p.144-145'C; 

-IR(KBr]:  3 2 2 0 ,  3080  (NII) ,  1 7 1 0  (C=O) a n d  1630  cm-l 
(C=N) ; -  11-NP1R (CDC13):62.08 ( 3 ,  3FI, C113), 4 . 2 8  ( s ,  211, 

OCl12) and  9 .0  ( s ,  b r o a d ,  111, N l I ) .  

C4111N202(114.1) C a l c d .  C 4 2 . 1 0  11 5 . 3 0  N 24.54 

Found C 4 2 . 3 1  I 1  5 . 4 8  N 24.28 

3 - P h  e 11 y 1 -4  - m e  t I 1  y 1 -A* - d i h y d r o - 1 . 2  , 4  -0 xad i a z i n e - 5 -one ( 8 a ) 

Elethod A 

A s o l u t i o n  o f  c l i l o r o a c e  t y l c h l o r i d e  ( 0 . 3 7 6  g ,  3 . 3  
mmol) i n  c h l o r o f o r m  ( 5  m l )  was a d d e d  d r o p w i s e  t o  a n  
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AMIDOXIMES AND CHLOROACETYL CHLORIDE 215 

ice-cooled s o l u t i o n  ol: N-methylbenzamidoxime (0.50 g,. 

3 . 3  mmol) and t r i e t h y l a m i n e  ( 0 , 6 7 3  g .  6.G mmol) i n  
c h l o r o l o r m  ( 1 5  n i l ) .  The r e a c t i o n  m i x t u r e  was s t i r r e d  
€ o r  4 d a y s  a t  room t e m p e r a t u r e .  S o l v e n t  was e v a p o r a t e d  

u n d e r  r e d u c e d  p re s su re .  The r e m a i n i n g  s o l i d  m a t e r i a l  
was e x t r a c t e d  w i t h  a c e t o n e .  The s o l v e n t  was e v a p o r a t e d  
and t h e  c r u d e  p r o d u c t  was r e c r y s t a l l i z e d  Erom e t h e r -  
l i g h t  p e t r o l e u m  (50-7OoC) ( 1 : 2 )  t o  g i v e  compound ( 8 a )  
(0 .5  g, 7 9 % ) ;  m.p.96-97'C; -IR(KB~): 1710 ( C = O ) ,  l G O 0  
and 1 5 7 5  cm-' (C=N); - II-NMR (CDC13):6 3.07 ( s ,  3H, 
C113),  4 . 4 7  ( s ,  211, Ct12), a n d  7 - 5 0  ( s ,  5 a r o m a t i c  11). 

Clo l~ loN202(190 .2 )  C a l c d .  C 63 .14  11 5 . 3 0  N 1 4 . 7 2  
Found C 6 3 . 0 1  11 5.70 N 15 .12  

1 

E1ethod B 

A s o l u t i o n  o f  p o t a s s i u m  h y d r o x i d e  ( 1 . 1 3  g .  20 
mmol) i n  e t h a n o l  (10  m l )  was added  t o  a s o l u t i o n  of  

N-methylbenzamidoxime (1.5L g, 10 mmol) and  
e t h y l c h l o r o a c e t a t e  ( 1 . 2 2 5  g .  10 rnmol) i n  e t h a n o l  (10 

ml). R e a c t i o n  m i x t u r e  was r e f l u x e d  on a water b a t h  f o r  
5 h .  S o l v e n t  was e v a p o r a t e d  u n d e r  r e d u c e d  p r e s s u r e  a t  
4OoC. The r e s i d u a l  s o l i d  was e x t r a c t e d  w i t h  h o t  w a t e r .  
Water  was e v a p o r a t e d  t o  d r y n e s s .  The r e m a i n i n g  s o l i d  

was d i s s o l v e d  i n  e t h a n o l  ( 2 0  ml )  and  f i l t e r e d .  A f t e r  
t h e  e v a p o r a t i o n  o r  e t h a n o l  the r e s i d u e  w a s  d i s s o l v e d  i n  
water (10 m l ) ,  and  a c o n c .  I I C l  s o l u t i o n  was a d d e d .  
Then s o l v e n t  was e v a p o r a t e d  t o  d r y n e s s .  The o i l y  

r e s i d u e  was e x t r a c t e d  w i t h  e t h a n o l ,  and  s o l v e n t  was 

e v a p o r a t e d  u n d e r  r e d u c e d  p r e s s u r e .  Remain ing  r e d  s o l i d  

was h e a t e d  a t  12Oo-14O0C Tor 3 11. Crude  p r o d u c t  was 

r e c r y s t a l l i z e d  Troni c y c l o h e x a n e  t o  g i v e  compound ( o n )  
( 0 . 3 6  g ,  30%) ;  m.p.96-97'C. T h e  compound was found  t o  
be i d e n t i c a l  i n  a l l  r e s p e c t s  w i t h  t h e  compound o b t a i n e d  
i n  Method A .  
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3,&-Diphenyl -A2- dihydro-1 ,2,4-oxadiazine-5-one(8b). A 

solution of  chloroacetylchloride (0.532 g, 4.7 m m o l )  in 
benzene (5 m l )  was added dropwise t o  an ice-cooled 
solution o f  N-phenylbenzamidoxime (1.0 g, 4.7 mmol) and 
triethylamine (0.95 g, 9.4 mmol) in benzene (45 m l ) .  An 

immediate precipitation was observed. Reaction mixture 
was stirred f o r  4 days at room temperature. Precipitat.e 
(triethylamine hydrochloride) was filtered o f f .  Benzene 
was evaporated under reduced pressure at 4OoC. 
Remaining crude product was recrystallized from 
cyclohexane to give compound (8b) (0.50 g, 42%); 
m.p.140-$41°C; -IR(KDr): 1715 (C=O), 1595 and 1590 cm-' 
(C=N); - [I-NEIR (CDCl3):& 4.62 ( s .  2H, CHZ) and 7.28 (m, 

10 aromatic 1 1 ) .  

Cl5IIl2N2O2(252.2) Calcd. C 71.41 I I  4.79 N 11.10 
Found C 71.08 II 5.04 N 10.73 

3-Phenyl-4-me thy1 -A2- dihydro-1 ,2,4-oxadiazine-5- thione 
(10a) : 3-Phenyl-4-me thy1 -A2-dihydro-l, 2,4-oxadiazine-5- 
one (8a) (0.445 g ,  2.3 rnrnol) was refluxed with P2S5 
(0.20 g, 0.90 minol) in xylene (35 m l )  f o r  11 h. Xylene 
was evaporated under reduced pressure at 65'C. Residual 
yellow solid was recrystallized from light petroleum 
(4O-6O0C) to give compound (1Oa) (0.30 g, 62%); 
m.~.141-142~C; - IR(KBr):  1580 and 1560 (C=N), 1485, 
1265 and 1115 ern-' ( C = S ) ;  -lII-NPIR (CDC13):63.40 ( s ,  311, 

Cl13), 4.70 (s, 2, CH,) and 7.54 ( s ,  5 aromatic 1 1 ) .  

CloHloN20S(206.2) Calcd. C 58.23 11 4.73 N 13.58 
Found C 58.23 I1 5.09 N 13.21 

3,4-Diplienyl-A2-diliydro-l,2,4-oxadiazine-5-thione 
( l o b ) :  3,4-Diphenyl -A*- dihydro-1,2.4-oxadiazine-5-one 
( 8 b )  (0.335 g ,  1.3 m m o l )  and P2S5 (0.115 g ,  0.5 m m o l )  

was refluxed i n  xylene (30 m l )  for 10 h.liot reaction 
mixture was filtered. Xylene was evaporated under 
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r e d u c e d  p r e s s u r e  a t  65OC. R e s i d u a l  y e l l o w  s o l i d  m a t t e r  
was r e c r y s t a l l i z e d  f r o m  l i g h t  p e t r o l e u m  ( 5O-7O0C) t o  
g i v e  compound ( l o b )  ( 0 . 1 5  g ,  4 3 % ) ;  rn.p.113-115°C; - 

I R ( K D r ) :  1600, 1 5 8 0  ( C = N ) ,  1 4 8 5 ,  1 2 6 0  a n d  1 0 9 0 ,  cm- 
( C = S ) ;  - I I - N N R  (CDC13) :64 .83  ( s ,  211, CII,) a n d  7 . 2 5  (m, 1 1 

L O  aromatic 11) .  

CI51ll2N20S(268.3) C a l c d .  C 67 .14  I I  4 . 5 0  N 1 0 . 4 3  
Found C 6 7 . 4 3  I I  4 . 7 4  N 1 0 . 4 1  
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